Characteristics of [3H]fentanyl binding to the opiate receptor.
The present study characterises the binding of the highly lipophilic opiate agonist [3H]fentanyl to homogenates of the rat central nervous system. At 25 degrees C, association of [3H]fentanyl with its binding site was rapid (t1/2 = 2.5 min). Dissociation from the binding site was biphasic (t1/2's = 4.0 and 100 min) suggesting the existence of high and low affinity binding sites. Scatchard plots of saturation isotherms were curvilinear, confirming the presence of high (KD = 0.46 nM) and low KD = 4.26 nM) affinity binding sites. Increasing temperature and the concentration of sodium ion decreased the [3H]fentanyl binding. Opiate agonists, antagonists and mixed agonist-antagonists were all potent (IC50's less than 20 nM) in displacing [3H]fentanyl and displacement by levorphanol and dextrorphan indicated that [3H]fentanyl binding was stereospecific. The mu and delta selective peptides, morphiceptin and [D-Ala2,D-Leu5]enkephalin, had IC50 values of 87 and 9.2 nM respectively. The regional distribution of [3H]fentanyl binding was in the rank order striatum approximately equal to midbrain greater than hypothalamus greater than cortex greater than hippocampus greater than brainstem greater than spinal cord greater than cerebellum. Comparison of [3H]fentanyl, [3H]naloxone and [3H-D-Ala2,D-Leu5]enkephalin binding in the hypothalamus-thalamus (mu-enriched) compared with the frontal cortex-striatum (delta-enriched) indicated that the pattern of [3H]fentanyl labelling was similar to that obtained with [3H]naloxone, but differed from that obtained with [3H-D-Ala2,D-Leu5]enkephalin. These characteristics suggest that [3H]fentanyl binds to the mu-opiate receptor. These findings are discussed in relation to the high lipid solubility of fentanyl as compared with morphine.